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INHIBITORS OF TUMOR NECROSIS FACTOR ALPHA 
Bac^romid of die fisToitioii 

The present inventiMi relates a mefliod of tedueing levels nf ti>jb« in a mammal an^ tn 
compounds and conqsositions usefid therein. 

TNFtt, or tnmor necrosis fectw a, is a cytokine which is released primarily l/y 
mononuclear phagocytes in response to various immonostfamdators. When administered to 
animals humans it causes mfbunmation. fever, cardiovascular efitos. hem^^ 
and acute phase responses similar to those seen durii^ acute infecdons and shodc states. 

Excessive or unregulated TNFa production has been in^licated m a number of disease 
conditions. These inchideendoto>MmiaaiKl/or toxic shodc syiidrwne{Traceyfirfl/.,A'amr^ 
662-664 (1987) and Hinsbaw etaL^Orc. Shock 30, 279-292 (1990)}; cachexia {Dezube et al.. 
Lancet, 335(8690). 662 (1990)}; and Adult Respiratory Distress Syndrome where TNFo 
conceniration in excess of 12,000 pg/miUiliters have been detected in puhnonary aspirates from 
ARDS patients {MiUar et al. Lancet 2(8665), 712-714 (1989)}. Systemic infusion of 

15 recombinant TNFa also resulted in changes typicaUy seen in AIU>S{Feirai-BaIivieratf at, 
Surg. 124(12), 1400-1405 (1989)}. 

TNFa appears to be involved in bone resorption diseases, including arthritis where it has 
been determined tbat v*en activated, teula)cytes will produce a bone-resorbmg activity, and data 
suggest that TNFa contributes to this activity {Bertoltoi a al. , Nature 319, 516-518 (1986) and 
. Johnson et al. , Endocrinology 124(3), . 1424-1427 (1989)}. . It has been determined that TNFet - 
stimulates bone resorption and inhibits bone forination in vrfro and in vfw thOT 
osteoclast formation and activation combined widi mhibition of osteoblast fimction. Although 
TNFa may be involved in maity bone resorption diseases, including arUiritis. the most compelling 
link with disease is die association b«ween production (tf TNFa by nmior or host tissues and 
malignancy associated hypercalcemia {Qdci. Tissue ba. (US) 46(SuppL), S3-10 (1990)}, In Graft 
versus Host Reaction, increased serum TNFa levels have been associated with major 
con^lications following acute allogenic bone marrow transplants {Holto et al.. Blood, 75(4). 
1011-1016 (1990)}. 

Cerebral malaria is a l^faal hyperacute neurological syndrome associated with hi^ blood 
levek of TNFa and flte most severe complication occurring m malaria pattenis. Levels of serum 
TNFa correlated direcdy wifli die severity of die disease and the prognosis in patients widi acute 
malaria attacks {Gran era/.. N. Engl. J. Med. 320(24), 1586-1591 (1989)}. 
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TNFo also plays a role in the area of chronic puhnonaiy inflammatory diseases. The 
depositicm of sQica pazticles leads to silicosis, a disease of progressive respiiatoiy faihue caused 
by a fibrotic reaction. Antibodies to TNFa completely blocked the silica-hubiced hug fibrosis 
in mice {Pignet et al.. Nature, 344:245-247 (1990)}. High levels of TNFo production Cm Ibe 
seram and in isolated macrophages) have been demonstrated in animal models of silica and 
asbestos induced fibrosis {Bissoonette et al., Irfianaaation 13(3), 329-339 (1989)}. Alveolar 
nactophages ftom puhnonaiy sarcoidosis patients have also be^ 

massive quantities of TNFa as compared with macrophages from normal donors {Banghman et 
aL, J. Lab. Clin. Med. 115(1), 36-42 (1990)}. 

TNF« is also implicated in the inflammatoxy tesponse which fbUows rqwrfasion, caUed 
teper&sion injuiy, and is a mafor cause of tissue damage after toss of blood flow {Vedder et al. , 
PNAS 97, 2643-2646 (1990)}. TNFo ako alters the properties of endothelial cells and has 
various pros:oagulant activities, such as producing an increase in tissue factor pro-coaguhmt 
activiiy and suppression of die anticoagulant protein C pathway as well as down-regulating the 
expression of thrombomodulin {Sherry et al. . J. CeU Biol. 107. 1269-1277 (1988)}. TNFo has 
pro-inflammatory activities which together widi its early production (during the mitial stage of 
an mflammatory event) make it a likely mediator of tissue injury in several uiq>ortam disorders 
hiduding but not limited to, myocardial inferction, stroke and circulatory shock. Of specific 
unportance may be TNFo-induced expression of adhesion molecules, such as inteicelhilar 
adhesion molecule aCAM) or endothelial leukocyte adhesion . molecule (ELAM) on emiodielial 
cells {Mnmoetal., Am. J. Path. 135(1). 121-132 (1989)}, 

Moreover, it is now known that TNFo is a potem activator of retrovirus replication 
including activation of HIV-1. {Dabetal., Proc. Nat. Acad. Sd. 86. 5974-5978 (1989); PoH et 
al., Proc. Nat. Acad. Sd. 87, 782-785 (1990); Momo et al.. Blood 79, 2670 (1990); Clouse et 
al.,J. Inrnmtol. 142, 43M38 (1989); Poll«aZ..^5Jto. Hum. Retrovirus, 191-197 (1992)}. 
AIDS results fiom the m&ction of T lymphocytes with Human Immunodeficiency Virus (HIV) . 
At least three types or strams of HIV have been identified, i.e., HIV-1, HIV-2 and HIV-3. As 
a consequence of mv mfiwtfon. T-cen mediated nnmmuty is unpaired ami i^ 
manifest severe oHwrmnistic infections and/or unusual neoplasms HIV entry into the T 
lymphocyte requires T lymphocyte activation. Odier viruses, such as HIV-l and HIV-2, infect 
T lymphocytes after T ceU activation and such vims protein expression and/or replication is 
mediated or maintained by such Tcdl activation. Once an activated T lymphocyte is infected 
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With HIV, the T tyiqihoqnB nxust contiime to be nu^^ 

gene egression and/or HIV replication. Cytokines, specificaUy TNF«, are in^licated hi acti- 
vated T-ceU mediated HIV protein expression and/or virus replication by playmg a role hi 
mahitammgTfymphocyteactivatun. Tber^m.mterferencewidicytokmc activity soCh as by 
5 prevention oc ahibition of qrtokme production, notably TNFa. in a mv-infeeted inrfiv i^ra l aids 
m lunhmg die mamtenance of T lynqfluxgrte activation caused by HIV mfection. 

Monocytes, macrophages, and related cells, such as kupfBsr and glial cells, have also been 
unplicated m mamtenance of the HIV mfection. These cells, like T cells, arc targets for viral 
repUcation and the level of viral replication is dependent upon the activation state of the cells 

10 {Rosenberg etal..The Immunopathogenesis of mv Ir^aion, Advances m hnmunblogy, 57 
(1989)}. Cytokmes, such as TNFa, have been shown to activate HIV repUcation in monocytes 
and/or macrophages {Poll et al. Proc. Natl. Acad. Sci., 87. 782-784 (1990)}, therefore, 
prevention or mhibition of cytokme production or activity aids in Imiitmg HIV progression as 
stated above for T cells. Additional studies have identified TNFa as a common fector m the 

15 activation of HIV m vftro and has provided a clear mechanism of action via a nuclear reguUOoiy 
protem found in the cytophism of cells (Osbom. et al., PNAS 86. 2336-2340). This evidence 
suggests that a reduction of TNFa synthesis may have an antiviral effect m HIV mfections, by 
reducmg the transcription and thus virus production. 

AIDS vkal repUcation of latent HIV in T ceU and macrophage Unes can be hidnced by 
« 2365-2361(198?)}, . A_inolecuhff mechanism for the viius- 
uiducmg activity is suggested by TNFb's abiUty to activate a gene regutaiory protem (NFkB) 
found m tiie cytoplasm of ceUs, which promotes HIV replication flirough bmdmg to a viral 
regulatory gene sequence (LTR) {Osbom ef at, PmSS6, 2336-2340 (1989)}. TNFo m AIDS 
associated cachexia is suggested by etevated serum TNFo and high levels of spontaneous TNFa 

^. "''^^''^y*" P«>««8 {Wright er a/. J. lnmmol Ml(l),.99- 

104 (1M8)}. 

TNFa has been unpUcated m various roles wifli other viral infections, such as die 
cytomegalia virus (CMV), mfhienza virus, adenovirus, and the herpes famUy of viruses for 
similar reasons as those noted. 
30 Preventing or mhibiting the production or action of TNFa (e.g. with treatment with the 

compounds of this mvention) is, therefore, predicted to be a potent therapeutic strategy for many 
inflammatory, mfectious. unmunological or malignant diseases. These mchide but are not 
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lestricted to septic shock, sepsis, endotpxic shodc. lieinod3mflmw» «hnek and sepri^ wyvAmm, post 
isdiemic repecfusion ii^juiy, malaria, mycobacterial infiwtion, meningitis, pstniasis, congestive 
heart Mure, fibrotic disease, cachexia, graft rejection, cancer, autmmmune disease. oiipattimis& 
infections in AIDS, rheumatoid arthritis, ibeumatoid spondylitis, osteoarthritis, other arthritic 
5 conditions, Crohn's disease, ulcerative colitis, multipfe sclerosis, systemic hi^ 

ENL in leprosy, radiation damage, and hyperoxic alveolar bjuiy. Efforts directed to the 
siq)pression of die effects of TNFa have ranged ficom the utilization of steroids such as dexa- 

metbasooe and prediiisolone to die use of bodi polyclonal and monodonal amibodi^ 
at.. Science 234, 470474 (1985); WO 92/11383}. 

10 The nuclear factor xB (NPieB) is a pleiotropic transcriptional activator (Unaido, et al. 

Cell 1989. 58, 227-29). NFkB has been implicated as a transcriptional activator m a variety of 
disease and infiammattny states and is diought to regulate cytokine levels including but not limited 
to TNFo and also to be an activator of HIV transcription (Dbaibo, et al. J. Biol. Chem. 1993, 
17762-66; Dahetal. Proc. Natt. Acad. Sci. 1989, 86, 5974-78; Bachelerie et al. Natore 1991, 

15 350, 709-12; Boswas etal.J.. Acquired Immune Deficiency Syndrome 1993, 6, 778-786; Suzuki 
et al. Biochem. And Biophys. Res. Comm. 1993, 193, 277-83; Suzuki et al. Biochem. And 
Biophys. Res Comm. 1992, 189, 1709-15; Suzuki era/. Biochem. Mol. Bio. Int. 1993, 31(4), 
693-700; Shakhov et al. 1990, 171, 35-47; and Staal et al. Proc. Nad. Acad. Sci. USA 1990, 87, 
9943-47). Thus, inhibition of NFkB binding can regulate transcrq)tion of cytokine gene(s) and 

20 ^"^^ ™^ niechanisms be usefiil in die inhibition of a multinide Of disease 

states. The ccnnpounds claimed in tins patem can inMbit the action of NI^ in the nucleus a^ 
Unis are useful in tiie treamient of a variety of diseases including but not limited to rheumatoid 
arthritis, rhemnatoid spondyUtis, osteoarthritis, odier arthritic conditions, septic shock, septis, 
endotoxic shock, graft versus host disease, wasting, Crohn's disease, uteerative colitis, multiple 

25 sclerosis, systemic hipus erythrematosis. ENL in leprosy, HIV, AIDS, and opporomistic 
infiections in AIDS. 

TNFa and NFkB levels are influenced by a reciprocal feedback loop. As noted above, 
the compounds of die present invention affect die levels of bodi TNFb and NFkB. It is not 
known at this time, however, how the compounds of tiie present mvention tegukte die levels of 
30 TNFee, NFkB, or bodt 

Many cellular, fimctions can be mediated by levels of adenosine 3'.5'-cyclic 
inonophosphate(cAMP). Such ceflular fimctions can conttibute to inflammatory conditions and 
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diseases including asduna, inflammation, and odier conditions (Lowe and Cheng, Drugs cfUie 
Fitfiire, 17(9), 799*807, 1992). It bas been shown diat die elevation of cAMP in inflammat^ 
leukocytes inhibits dieir activation and die subsequent telease of inflammatory mediators. 
Increased levels of cAMP also leads to die relaxation of airway smooth muscle. 

The primary ceSular mechanism fiv die inacdvatimi of cAMP is die bi^^ 
by a fimily of isoenzymes referred to as qrclic nucleotide phosphodiesterases(PDE). There are 
seven known members of die family of PDEs. It is recognized, for exas^le, that the inhibidon 
of PDE type IV is pardcularly effective in both the inhibition of inflammatory mediator release 
and the relaxation of airway smooth muscle. Thus, compounds that hihibit PDE IV specifically, 
would exhibit the desirable inhibition of inflammation and relaxation of airway smooth muscle 
with a minimum of unwanted side effects, such as cardio-vascular or anti-platelet effects. 
Currentiy used PDE IV inhibitors lack the selective action at acceptable therapeutic doses. 

The con^imds of die present invention are useful in the inhibition of phosphodiesterases, 
particularly PDE III and PDE IV, and in the treatment of disease states mediated thereby. 

Detailed Description 

The present invention is based on the discovery that a class of non-polypeptide imides 
more fuUy described herein appear to inhibit die action of TNFa. 
The present invention pertains to compounds of the formula: 



Y is -CsN or <:(CH^jai^ ; 
m is 0-3; 

is: (i) o-phenylene, unsubstimted or substituted with one or more substituents each 
selected independentiy from nitro, cyano, trifiuoromethyl, carbedioxy, carbomethpxy, 
carbopropoxy, acetyl, carbamoyl, carbamoyl substimted widi and alkyl of 1 to 3 carbon atoms, 
acetoxy, carboxy, hydroxy, amino, amino substimted widi an alkyl of 1 to 3 carbon atoms, alkyl 
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Of 1 to 4 catbon atoms, alkoxy of 1 to 4 caiton atoms, or halo; (iO ifae divalem residue of 
pyridine, pynoUdine. imidizole. naphtfaateK, or thiqpheae, wheceiii the divalent bonds are on 
vicinal ring carbon atoms; (iiO a divalent cydoalkyl of 4 - 10 carbon atoms, imai^ffinilffd or 
substinited witli one or more substilnents eadi seteciBd independe^ 
consisting of nitro. cyano. trifluoromethyl, caibetboxy. caibomefhoxy. cariwpropoxy, acetyl, 
carbamoyl, acetoxy. carboxy, hydroxy, ammo, substhuied amino. aOgrl of 1 to 10 carbon atoms, 
alkoxy of 1 to 10 carbon atoms, phenyl or halo; (iv) di-substibited vinylene, substitoted with 
nitro. cyano, trifluoromethyl, cari)ethoxy, carbomethoxy. carijopropoxy. acetyl, carbamoyl, 
carbamoyl substinned with and alkyl of I to 3 carbon atoms, acetoxy, carboxy, hydroxy, amino, 
amino substituted with an alkyl of 1 to 3 carbon atoms, a&yl of 1 to 4 carbon atoms, alkoxy of 
1 to 4 carbon atoms, or halo; or (v) ethylene, unsubstituted or substituted wiA i to 2 substiments 
each selected independently ftom nitro, cyano. trifluoromethyl. carbethoxy. carbomethoxy, 
carbopnqwxy, acetyl, carbamoyl, carbamoyl substimted with and allgrl ofl to 3 carbon atoms. 
aceto:or, carboxy, hydroxy, amino, amino, substiwted with an all^l of 1 to 3 carbMX atoms, all^l 
15 of 1 to 4 carbon atoms, aJkoxy of 1 to 4 carbon atoms, or halo; 
R* is -CO-, -CH2-. -CHjCO-, or -SOj-; 

R' is (i) straight or branched alkyl of 1 to 12 carbon atoms; (a) cyclic or bicyclic alkyl of 
4 to 12 carbon atoms; (/a) pyridyl; (iv) phenyl substimted wfth one or more substitnents each 
selected mdependently of the odier from nitro. cyano. trifluoramediyl. cari)edK»xy, carbomeduoy. 
carbopropoxy. acetyl, carbamoyl, acetoxy, carboxy, hydroxy, ammo, straight, branched. cycUc. 
or bicyclic alkyl of 1 to 10 carbon atoms, straight, branched, cyclic, or bicyclic alkoxy of 1 to 
10 carbon atoms. CHjR where R is a cyclic or bicyclic alkyl of 1 to 10 carixm atoms, or halo; 
(V) benzyl substimted with one to flnee substinients each selected indqond^ 
consisting of nitro. cyano. trifluoromethyl. carbethoxy, carixnnediQxy. cari)opropoxy, acetyl, 
carbamoyl, acetoxy. carboxy. hydroxy, amino, allqrl of 1 to 4 carbon atoms, alkoxy of 1 to 10 
carbon atoms, or halo; (vi) naphAyl; or (rii) benzyloxy; 
and. 

where R has a vahie of 0, 1, 2. or 3; 

A first preferred subclass pertams to compounds m vMdn 
30 Yis-CsN; 

is Ofhenylene, substiQited or tmsubstituled; 
R«is-CO-or-CH2S 
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is an aiyl; and 
nis 1. 



Typical confounds of Ais inventioii iodude: 

r; R^ 

5 -CO- 3,4-dimethoxyphei^I 

-CO- 3-ethoxy-4-methoxypheDyl 

-CHjCO- 3,4-dimethoxypheiiyI 

.-CH2CO- 3-ethoxy-4-inetfio^heiiyl 

-CO- 3-f»opoxy-4-inetho;^phei^l 

10 -CHiCO- 3^n^]7-4-metfaoxypheoyl 

-CO- 3-cyclopentoxy-4-inethoxypheityl (cydopemoxy « cydic CsH»0-) 

-CH2CO- 3-cyclopemoxy-4-inethoxypbenyl 

-CO- 3,4-diinethylphenyl 

-CO- 3-ethoxy-4-cyanophei9i 

IS -CH2- 3,4-diinethoxypheiqrl 

-CII2- 3-e|]ioxy-4-inetlioxyphenyl 

-CH2- 3,4-dinwtiiylphenyl 

The term alkyl as used herein denotes a univalent sanirated branched or stwight 
Iqrdrocaibon chain. Unless odiRwise staled, sudi duins can ocmtam torn 1 to 18 carbon atoms. 

20 Representative of such aOcyl groups are methyl, ethyl, propyl, isopropyl, butyl, isohutyl, seo- 
batyl, tett-bmyl, peniyl. isopenQrl, neopentyl. tett-pemyl, hexyl, isohexyl, heptyl. oc^l, noiqrl. 
decyl, undecyl, dodecyl, tridecyl, tetradecyl, pentadecyl, hexadecyl, heptadecyl, octadecyl, and 
the like. When qualified by ■lowBr\ the aHcyl group win contain from 1 to 6 carbon atoms. The 
same carbon content applies to the parem term "alkane" and to derivative lenm mch " aiimTy " 

25 The term cydoalkyl (or cydic alkyl) as used herein denotes a unhralent saturated cyclic 

hydrocarbon dauL Unless otherwise stated, sudi chams can contain from 1 to 18 carbon 
Representative of such cycloaUcyl groups are methyl, ediyl, cydopippyl, cyddmtyl, cydopeniyl, 
cyclohexyl, cydoheptyl. cycloociyl, cydononyl, cydodecyl, cydoundecyl, cydododecyl, 
cydotiidecyl, cydotetradecyl, cydopentadeqrl, cyddiexadecyl, cydohepiadecyl, cyclooctadecyl, 

30 cydic terpenes, and the like. When qualified by "lower", the cydoalkyl group wiU contain ftom 
3 to 6 carbon atmns. The same carbon content ^lies to the parent term "qrcloalkane" and to 
derivative terms such as "cycldaUKHcy". 

The compounds can be used, under the supervision of qualified professionals, to inhibit 
the undesirable effects of TNFb and/or phosphodiesterase. The compounds can be administered 

35 orally, rectaUy. or parenteraUy, alone or in combmation with other therapeutic agents including 

.7- 
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antibiotics, steroids, etc., to a mammal in need of treatment. Oral dosage forms include tablets 
capsules, dragees, and similar shaped, conqiressed phaimaooitical fianis. Isotonic saline 
solutions containing 20-100 milUgnnis/miUiliter can be used for parenteral administratiQii whidi 
includes intnunuscular,intralliecal,intraveiKm and intra-arter^ jiaM 
5 wtainistration can be effeaed thro^ 
carriers such as cocoa butter. 

IXiSQge regimens niust be tinaied to the particular indication, the age, weight, a^ 
pbysical condition of the patient, and the response desired but generaUy doses win be 
1 to d)out 1000 milligrams/day as needed in smgle or multipfedaflyadniini^ Ingenetal, 
10 an initial treatmemtcginien can be copied fhmi that kno\ra to be efB^ 
TNFo activity fw other TNFa mediated disease states 1^ the con^^ 
Treated mdividuals wiB be regularly checked for T cell numbers and T4/T8 ratios and/or 
measures of viremia such as levels of reverse transcriptase or viral proteins, and/or for 
progression of qrtoidne-mediated disease associated problems such as cachexia or muscle 
15 degeneration. If no rffiw is observed following the normal treatment regnnen, then the amount 
of cytokine activity interfering agent administered is increased, e.g., by fifty percent a week. 

The confounds of die present invention can also be used topically in the treatment or 
prophylaxis of topical disease states mediated or exacerbated by excessive TNFa production, 
such as viral infections, for example those caused by the herpes viruses or viral conjunctivitis. 
20 psoriasis, other skin disorders and diseases, etc. 

The compounds can also be used in the veterinary treatment of mammals odier than 
humans in need of prevention or inhibition of TNFa production. TNFo mediated diseases for 
treamient, therapeuticany or prophylacticaUy, in animals mclude disease states such as those noted 
above, but in particular viral infections. Examples incfaide feline immunodeficieocy virus, equine 

25 ™fectiousanaemiavirus. caprine arthritis virus, visna virus, and maedi virus, as wdl as other 
fentiviruses. ' 

Qwain of these compounds possess centers of chirality and can exist as <q)tkal i^ 
Both the racemates of these isomers and the individual isomers themselves, as well as 
diasteteoisomers when there are two chiral centers, are within the scope of the present mvention. 
The racemates can be used as such or can be sqjarated faito their individual iso^ 
as by chromatography using a diiral absoibent. Alteinatively, the individual isomers can be 

prepared in chiral form or separated chemicaBy from a mixture by forming salts with a chiral 
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acid, such as tbe individual eoamiomers of lO-camphorsulfonic add, cain|dKiric acid, alpha- 
bromocamphoric acid, metho^acetic acid, tartaric acid, diac^ltartaric add, ^^H r add, 
nfiroIidone-S-carboxylic acid, and the like , and dien fredng one or bodi of die resolved bases , 
optionally noting tbe process, so as to obtain eid^ or bodi isomers substantially free of die 
other; i.e., in a form having an optical parity of >9S%. 

Prevention or inhibition of production of TNFa by these conq)ounds can be conveniently 
assayed usioe metiiods known m die art. For exan^le, TNFa Inhibition Assays in LPS 
sthnulated PBMC have been performed as follows: 

PBMC isoladon: PBMC f«rai nonnal donors were obtamed by FiooU-Hypaque 
density centri&gation. Cells were cultured in RPMI supplemented wifli 10% AB+ 
serum, 2mM L-glutamine, 100 U/mL penicillm and 100 iigftnL streptomycin. 

PBMC suspensions: Drugs were dissolved in DMSO (Sigma Chemical), further 
dilutions ware done m siqyplemented RPMI. The final DMSO concentration in tiie 
presence or absence of drug in the PBMC suspensions was 0.25 wt %, Drugs were 
assayed at half-log dilutions starting at 50 ^g/mL. Drags were added to PBMC (10* 
cells/mL) in 96 wells plates one hour before tfie addition of LPS. 

Cell stimulation: PBMC (10* cells/mL) in the presence or absence of drug were 
stimulated by treatment with 1 ^ig/mL of LPS from SatmoneUa mimesota R595 (List 
Biological Labs, Campbell, CA). Cells were then mcubated at 37*C for 18-20 hours. 
Siqwmatams were tiien harvested and assayed nnmediately for TNFa levels or kept frozm 
at -70°C (for not more than 4 days) until assayed. 

TNFa Determination: The concenttation of TNFa in the supernatant was 
determined by human TNFa EUSA kits (ENDOGEN, Boston, MA) accordmg to flic 
manufacturer's directions. 



The compounds can be prepared usmg mediods whidi are known m general for die 
preparation of nitriles. General reaction schemes are illustrated by die formulas: 
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Where X is CO^H, CONHj, or CN 



The follcming examples wiB sem to fbither typify the M 
not be construed as a limitation in the scope thereof, which scope is defined solely by the 
appended claims. 
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ExamBlB-L 

3-FhttiaIiinid(h3-(3»4-diethoxyphenyI)propioM 
^- To an ice bath cooled stirred suspension of 3-phtbalimido-3-(3,4- 

diethoxyphenyl)propionamide (0.96 g, 2.5 nmiol) and 4-methyImorpholine (0.66 mL, 6 mmol) 

S in DMF (9 mL) under nitrogen, was added tfaionyl chloride (0.35 niL» 4.8 comol) dropwise. 
There was a slight exotherm after which die mixture was stirred at 0 - S^'C for 30 minutes and 
at room temperature for 2 hours. The reaction was monitored by HPLC (Waters Nova-Pak/C-18 
column, 3.9x150 mm. 4 micron, 1 mL/min, 240 nm, 50/50 CH3CN/H5PO4 0.1%(aq)). The 
reaction mixture was poured into a mixture of NaHCOj (8 .5 mL) aiKi ice (40 g) and stirred until 

10 the ice had melted. The nuxture was filtered and the solid was washed with copious amounts of 
H2O. The wet solid was dissolved in CI^Cl^ (25 mL) and the organic layer was separated and 
dried over MgS04 and concemrated in vaoio to a sticky soni-solid. The solid was purified twice 
by flash cohmm chromatograpl^ (silica gel , 3 % edgr 1 aoetate/m^lene chloride) to afford a solid 
which was dried in vaato (SO^'C, < 1 mm) to afford 0.5 g (55%) of product as a pale yellow 

15 solid; NMR (CDQa) 6 7.91-7,65(m, 4H), 7.12-6.98(m, 2H), 6.90-6.78(m. IH), 5.61(dd, I 
« 6.4. 10.3 Hz, IH), 4.19-3.96(m. 4H). 3.83(dd. J « 10.3, 16.8 Hz, IH), 3.26(dd. J « 6.4, 
16.8 Hz, IH), 1.55.1.30(m, 6H); ^ NMR (CDCy 6 167.7, 149.2, 148.9, 134.3, 131.5, 129.1, 
123.6, 120.2, 116.9, 113.2, 112.9, 64.7, 64.5. 51.1, 21.1, 14.7; HPLC 98.4 %. Anal. Csicd 
tor C21H20N2O4. . Theoretical :-C. 69,22; H.5.53; N,7.69. Found : G, 69.06; H, 5.48^N,-7.58. 



20 £sami2l&2 

3-Fhthalimido*3-(394-diniethoqrph»v0p^ 

To an ice bath cooled stured suspension of 3-phfhalnnido*3-(3,4- 
dnnethoxyphei7l)propionamide (1.77 g. 5.00 mmol) and 44nedQrfanorpholh)e (1.3 mL, 12 mmol) 
in DMF (17 mL) under N2, was added thionyl chloride (0.7 mL, 9.6 mmol) dropwise via a 
, 25 syringe. There was a slight exoti^m and after 30 minutes ifaecool^ 

reactioii inixture was stirred for 2 hours at room ten^ierature. The reaction mixture was poured 
into a mixture of NaHCO, (1 7 g) and 75 mL of ice water and stirred until the ice had melted. The 
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shiny was filtered and die solid was washed widi copious wi h^ ^ of I^O. The wet solid was 
dissolved in CH1CI2 (50 mL) and tbe oi%anic layer was sqorated, dried over2Na4SO , and 
concemrated in vacuo to afford an orange solid. The solid was purified by flash cohmm 
chromatography (sUica gel. 5/95 EtOAc/CHiQi, 50 nun id cohann) to afford 1.32 g (79%) of 
the product as a white soUd: »H NMR (CDCl,) 6 7.9-7.6(m, 4H), 7.10 (m, 2H). 6.83 (m. IH), 
5.64 (dd. J = 6.5. 10.2 Hz. IH), 3,88 (s, 3H). 3.85 (s. 3H). 3.82 (dd, IH), 3.30 (dd. J = 6.5, 
16.8 Hz, 1 H); »C NMR (CDQ,) 6 167.7. 149.5, 149.2, 134.4. 131.5, 129.1, 123.6. 120.1. 
116.9. 111.1, 110.7. 56.0, 55.9, 51.1, 21.1. Anal. Calcd for C„H,«N2O«-0.18 ^0. 
Theoretical: C. 76.2; H.4.85: N,8.25. Found : C, 67.23; H. 4.79; N, 8.27. 



10 Exan^le % 

3-(3*-Nitn>phth«limido)-3-(3*-«tho»y-4*-methOTypheiy0priipioiiitrlle 
A stirred suqiension of 3-nitroiflithalic anhydride (0.24 g, 1 .13 mmol) and 3-aniino-3-(3'- 
edioxy-4'-methoixyphenyl)piDpianitrile (0.25 g, 1.13 mmol) in 6 mL of acedc acid was heated to 
reflux under nitrogen for 12 hours. The acetic acid was removed vacuo to afford an orange 

15 gum which was dissolved in metiiylene diloride (10 mL) and was wa^ied widi a saturated 

aqueous solution ofsodium bicarbonate (2 X 10 mL). The oiganiclaya was separated and die - 

aqueous layer was extracted vvitfi methylene diloride (10 niL).Tlteconil^ 

were dried over magnesimn sul&te, filtered and concentrated in vacuo to afford a yellow oil. The 
crude product was purified by flash column chromatognq;>hy (silica gel, 5% etfa^ 

20 acetate/mediyiene diloride) and die resulting solid was dried in vacwt (60°C, < 1 mm) to afford 
025 g (56%) ofthe product as ayeUow solid: mp 155.5-157 "C; »HNMR(CDa3) 6 8.20-8.09 
_ (m. 2 H), 8.02.7.86 (m,lH), 7.15-7.02 (m. 2 H), 6.88^.76 (m,lH), 5.64 (dd, J =6.3, 10^ 
1 H), 4.09 (q, J = 7 Hz, 2 H), 3.85 (s, 3 H). 3.84 (dd. J = 10.6, 16.7 Hz, 1 H), 3.26 (dd, J = 6.3, 
16.7 Hz, 1 H), 1.46 (t, J = 7 Hz. 3 H); "C NMR (CDClj) 6 165 J, 162J, 150.1, 148.7, 144.9, 

25 135.7, 133.5, 129.0, 128.1, 127.4, 123.2, 120J, 116.6, 112.1, 111.5, 64.6. 55.9, 51.9. 20.9, 14.7; 
AnaL calcd for CjoHnNjOj. Theoretical: C, 60.76; H, 4.33; N, 10.63. Found: C, 60.59; H, 4.22; 
N, 10.65. 
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Example 4 



3-(3'-Aminophtiialiiiddo)-3-(3'-ethoi7-4**methoxypheiiyl^^ 

To a solution of 3-(3'-nitrophthaIiniido>3-(3'-ethoxy- 4'-metiioxyphenyI)propioiiitrile (0.2 g, 0.5 
inmol) in 30 mL of ethyl acetate was added 0.05 g of 10% palladium on carbon catalyst The 

5 mixture was hydro^ated in a Pair-Shako: apparatus at 55-60 psi of I^drogen ovonight The 
reaction mixture was filtered through oelite and the filtrate was concmtrated in vacuo to afford a 
yellow oil. The crude product was purified by flash column chromatogr^hy (silica gel, 3% etl^l 
acetate/mediylene chloride). The resulting yellow solid was then dried in vacuo (60 "C, < 1 mm) 
to afford 0.09 g (50%) of the product mp 171-172.5 "C; 'H NMR (CDCl,) 6 7.47-735 (m, 1 H); 

10 7.19-7.00 (m, 3 H), 6.90-6.29 (m. 2 H), 5.56 (dd, J - 6.6. 10 Hz, 1 H), 5.24 (s, 2H), 4.09 (q, J - 7 
Hz. 2 H), 3.84 (s, 3 H), 3.77 (dd, J = 10. 16.8 Hz. 1 H), 327 (dd, J - 6.6, 16.8 Hz, 1 H), 1.45 (t, J 
= 7 Hz. 3 H); »C NMR (CDCl,) 6 169.4. 167.9. 149.6, 148^, 145.5. 135.5, 132.1, 129.4, 12U, 
120.0, 117.1, 113.0, 112.2, 111.4, 110.6,64^,55.9.50.7,21.1, 14.7; HPLC (Waters Nova-Pak 
C„ column, 3.9 x 150 mm, 4 micron. 1 mL/tain. 240 nm, 40/60, CH,CN/0.1% HjPO^ 4.5 

15 min, 100%; AnaL calcd. for CjoHwNjO*. Theoretical: C, 65.74. H, 524, N, 1 1.50. Found: C, 
65.54; H. 523; N. 1123. 



3-Phth8liniido-3-(3**etlio]QM|*-4neaoiQrpheiqr0propionttrae 

Oxalyl chloride (0.49 mL, 5.64 mmol) was added diopwise to an ice bath cooled stirred solution 
of DMF (0.48 mL, 6.16 mmol) in acetonitiUe (10 mL). A white preeipilate formed immediately 
and was acconqMuied by gas evolution. The mixture was stirred fi».30 minutes at 2-3 °C and 
tiwn a solution of 3-idxdialimido-3-(3'-edioxy-4^nietiu»yidieivl)piopionamide (1.89 g, 5.13 
mmol) in DMF (15 mL) was added slovtdy. After 10 minutes pyridine was added and die mixture 
was stirred for 30 minutes at 2-3 "C. The reaction mixture was tiien poured into 60 mL of ice 



25 and stirred for 20 ininntes. The slurry was filtered and tiiesoUd was washed with water, air dried 
and tiien dried in vacuo (60 "C. < ImmHg) to afford 1.7 g (95%) of the product as a white soUd: 
mp 135-137 •€; 'H NMR (CDClj) 6 7.86-7.71 (m, 4 H), 7.08-7.05 (m, 2 H), 6.84-6.81 (m. 1 H), 
5.63 (dd. J = 6.5. lOJ Hz, 1 H), 4.1 1 (q. J = 7 Hz. 2 H). 3.88-3.77 (m. 1 H). 3.84 (s. 3 H). 332- 
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323 (m, 1 H), 1.45 (t, J = 7 Hz, 3 H); »C NMR (DMSO-d«) 6 167.4, 149.0, 147.8, 134.9, 130.8. 
1292, 123 J, 1 19.4. 1 182, 1 12.1, 1 1 1.7, 63.8, 55.4, 50.0, 20.5, 14.6; Anal, calcd. for 
C»H,,NA. Theoietical: C, 68.56, H, 5.18, N. 8.00. Found: C, 68.46; H, 5.37; N, 8.02. 



E»ainplg<; 

l-(l'-Oxo-isoindolme)-l-(3%4Munetboxyphei^i)propioBitrfle 
To an ice cooled stirred suspension of l-(l'-oxo^8oiiidoliiie)-l-^*, 4*- 
dimetfaoxyphenyl)propi(maiiiide (1.7 g, 5.0 nunoi) and 4-nietfayImoiphoIine (1.3 mL, 12 mmol) 
in DMF ^0 mL) under Nj, was added tUoiqrl ddoride (0.7 mL, 9.6 mmol) drqywise viaa 
qrringe. There was a sUgfat exotiienn and after 1 hour ^ cooling balfa was lemo^ 
reaction mixture was stared fori hour at room te mper a tu re. TT» reaction mixture was 
into 100 mL of ice and stined until tfie ice had melted. The shny was fiteed and die solid was 
washed with copious amounts of water. The solid wm pirifi^ pifirr- hy flus h c oi««n m 

cfanmatogiaphy (silica gel, 1/9 and 24/76. EtOAc/CHtQ^. The resuhmg soUd was dried in 
voetio to afford 0.97 g (60%) of tfie product as an cnange tan solid: tap 119-121 *C; UNMR 
(CDCl,) d 7.94-7.85 (m. I H), 7.61-730 (m. 3H), 7.05-6.85 (m, 3 H), 5.73 (t, J « 7 Hz, 1 H), 
4.46 (d, J = 16.7 Hz, IH). 4.19 (d, J - 16.7 Hz, I H), 3.89 (s, 3H), 3.86 (s, 3H), 323(m. 2 H); «»C 
NMR (CDGlj) 6 168.5, 149.5. 149;4, 141.1, 131.9, 131.8, 128.7, 128.2, 123.9. 122.9, 119.1, 
117.4, 1112, 111.0,56.0, 55.9,51.6,473,21.1; Anal, calcd for C„H,^aO,.T»»oretical: C, 
70.79; H, 5.63; N, 8.69. Found: C, 70.26; H. 5.56; N. 8.47. 

Example 7 

l-(r-Qzo-isoindoline)-I-(3'-ethoxy-4'-methoxyphenyl)propionitiiie 
To an ice cooled stirred su^eosion of l-(r-oxo-isoindoIine)-l-(3'-ethoxy-4'- 
methoxyphenyl)propionamide (1 .0 g, 2.8 mmol) and 4-methyhnoipholine (0.75 mL. 6.8 mmol) 
in DMF (10 mL) under N^, was added thionyl chloride (0.4 mL, 5.5 mmol) dropwise via a 
syringe. There was a slight exodierm and after 1 hour the cooling batii was removed and fee . 
reaction mixture vvas stirred for 1 hour at room temperature. The reaction mixture was poured 
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into 100 mLofice and stin»dui]tStte ice had melted. The sluny was ffl 
washed wifli cofnous amounts of water. The solid was purified by flash column chromatography 
(silica gel, 1.5/8.5, EtOAc/CHzCy. The resulting solid was dried in vacuo to afford 0.57 g 
(60%) of the product as an ivory soM: mp 125-125.5 "C; 'H NMR (CDCI3) 6 7.88 (d, J = 7 Hz, 1 
H), 7.60-7.30 (m. 3H), 7.05-6.80 (m, 3 H), 5.71 (t, J = 6.9 Hz, 1 H), 4.45 (d, J = 14 Hz, IH), 
420-4.00 (m, 3 H), 3.87 (s, 3H), 3.23 (m, 2 H), 1.44 (t, 7 Hz. 3 H); '^C NMR (CDCI3) 6 168.5, 
149.7, 148.8, 141.2, 131.9, 131.8, 128.6, 128.2, 123.9, 122.9, 119.2, 117.4. 112.4, 111.5,64.6, 
55.9. 51.6, 47.3, 21.1, 14.6; Anal, calcd for CjoHjoNA- Theoretical: C, 71.41; H, 5.99; N, 833. 
Found: C. 71.11; H, 5.91; N. 8.17. 



Tablets, each containing 50 milligcams of active ingredient, can be prepared in die 
following 

Constituents (for lOOO tablets) 
active ingredient SO.O grains 

lactose S0.7 grams 

wheat starch 7.5 grains 

polyethylene glycol 6000 S.O grams 

talc 5,0 grains 

- magnesium stearate IvS grams 

deznineralized water q.s. 

The solid ingredients are first forced through a sieve of 0.6 mm mesh width. The 

active ingredient, the lactose, the talc, the magnesium stearate and half of the starch then are 

mixed. The other half of the starch is suspended m 40 miniiitgr g nf ly^^ter i*n^ this sugmnsion 

is added to a boiling solution of the polyethylene glycol in 100 milliliters of water. The 

resulting paste is added to the pulverulent substances and the mixture is granulated, if 

necessary with the addition of water. The granulaie is dried ovemigfat at SS^'C, forced 

through a sieve of 1 .2 nun mesh width and conqiressed to form tablM of approximately 6 mm 

diameter whidi are concave on both sides. 
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Example Q 

Tablets, each containing 100 milligrams of active ingredient, can be prepared in the 
following manner* * 

Cnnstitnents (for 1000 tablets) 

active ingredient 100.0 gtams 

lactose 100.0 gnuns 

wheat starch 47,0 grams 

magnesium steaiate 3.0 gfams 

All the soUd ingredients are first forced through a sieve of 0.6 mm mesh width. The 
active ingredient, the lactose, the magnesium stearate and half of the starch tiien are mixed. 
The other half of the starch is suspended in 40 lailliliters of water and this iaii:peii«irm « 
to 100 miUiliters of boiling water. The resulting paste is added to the pulverulent substances 
and the mixture is granulated, ifnecessary with the addition of water. The granulate is dried 
overnight at SS'C, forced duoug^ a sieve of 1.2 mm mesh wkbh and comi«essed to form 
tablets of a^iptaximately 6 mm diam^ which are C(»Kave on both sides. 



RTimip1«> in 



-Tablets for.d]ewmg,each.contaimng7S milligrams of active ingredient^ can be 

prepared in the following manner: 

Com^n«itiftn (for 1000 tablets) 

20 active mgrediem 75.0 grams 

mannitol 230.0 grams 

lactose 150.0 grams 

21.0 grams 

- - glycine - - - 12.5 grains 

25 stearic acid 10.0 grams 

**"='*arin 1.5 grams 

5 % gelatin solution q.s. 

All the solid ingredients are first forced through a sieve of 0.25 mm mesh width. The 

mannitol and the lactose are mixed, granulated with the addition of gelatin sohition, forced 

30 through a sieve of 2 mm mesh width, dried at 50"C and again forced through a sieve of 1 .7 

mmmesh width. Theactive ingredient, the glycine and the saccharin are carefully mixed, 

the mannitol, flie lactose gramilate, the stearic acid aoi the talc are added and tiie 
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mixfid thoroughly and coxnpressed to fo 10 mm diameter which are 

concave on both sides and liave a breaking groove on the upper side. 

Example t1 

Tablets, each containing 10 milligrams of active ingredient, can be prepared m the 
S following manner: 



Composition (for 1000 tablets) 

active ixigredient 10.0 

lactose 328,5 grams 

com starch 17.5 

grams 

10 polyethylene glycol 6000 S.O grams 

talc 25.0 grams 

magnesium stearate 4.0 grams 

demineralized water q.s. 



The solid ingredients are first forced through a sieve of 0.6 mm mesh width. Then the 
IS active ingredient, lactose, talc, magnesium stearate and half of the starch are intunately 

mixed. The other half of the starch is suspended in 65 milliliters of water and this suspension 
is added to a boiling solution of the polyethylene glycol in 260 milliliters of water. The 
resulting paste is added to the pulverulent substances, and the whole is mixed and granulated, 
if necessary with the addition of water, llie granulate is dried overnight at 35 ''C, forced 
20 dirough a sieve of 1 .2 mm mesh width and compressed to form tablets of approximately 10 
mm diameter which are concave on both sides and have a breaking notch on the upper side. 



Gelatin dry-filled cq>sules, each containing 100 milligrams of active ingredient, can be 
prepared inflie foUowioig manner: 

^ 25 Cgmpftsition (for 1000 capsules) 

active ingredient 100.0 grams 

^ microcrystalline cellulose 30.0 grams 

sodfam lauryl sulphate 2.0 grams 

magnesium stearate g.O grams 
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The sodimii lauiyl sulphate is sieved into the active ingredient through a sieve of 0.2 
mm mesh width and die two conqKwients are intimately mixed for 10 minutes. The 
microcrystalline cellulose is then added through a sieve of 0.9 mm mesh width and the whole 
is again intimately mixed for 10 minutes. Finally, the magnesium stearate is added through a 
sieve of 0 . 8 mm width and , after mixing for a fiirdier 3 minutes , the mixture is introduced m 
portions of 140 milligrams each into size 0 (elongated) gelatin dry-fill ca^isules. 



RTaftip1i> 1^ 

A 0.2% injection or infiision sotation can be prepared, for exanqile, in the fbllow^g 
manner: 

active ingredient 5.0 grams 

sodhun chloride 22.S grams 

phosphate buffer pH 7.4 300.0 
demineralized water to 2500.0 millilitns 

Theactive ingredieot is dissolved in 1000 milliUtm of watn and 

microfillBrOTstutriedinlOOOniLofHxO. The bnffo solntion is added and the ^le is 

made tq> to 2500 millilitoswidi water. To inepace dosage unit forms, portions of 1.0 or 2.5 

millilitets each are introduced into glass anqraules (eadi containmg respectively 2.0 or 5.0 

milUgxams of active iqgiedieot). 
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WhattsclMihedw 



1 CJafan 1. A composition having die fimnula: 



.A 



/l-<j:H-(CH2)ff-Y 



3 wherein: 

O 
I 

4 Yis-C8Nor-C(CH,)„CH3; 

5 ffl is 0-3; 



6 is: (i) o-pheiqrlene, unsubstimted or sabstimted with one or more suboitueDts each 

7 selected independently from nitro, cyano, trifluoromethyl, carbeflioxy, carbomethoxy, 

8 caib<q»ropo:Qr. acetyl, carbamoyl, carbamoyl substituted with and allgrl of 1 to 3 carbon 

9 atoms, acetojty.carboity. hydroxy, amino, amiDonibstiQited with an allQ^ 

10 atoms, alltyl of 1 to 4 carbon atoms, alkoxy of 1 to 4 carbon atoms, or halo; (ii") the divalem 

1 1 residue of pyridine, pynolidine, imidizole, m^hthalene, or thiophnie, wherein the divalent 

12 bonds are on vidnal ring carbon atoins;(ffi) a divalent cydoalltyl of 4 -10 carbon atoms, 

13 nnsobstituted or substituted with one or more substioientseadi selected indq)endently of the 

14 other from the group consisting of nitro, cyano, trifluorometltyl. carbetho:^, carbomethojty, 

15 carbopropoxy, acetyl, caibam^l, acetoty, caiboxy, hydrojty, amino, substimted amino, allcyl 

16 of 1 to 10 carbon atoms, alko^ of 1 to 10 carbon atoms, phenyl or halo; (iV) di-snbstituted 

17 viitylrae, substituted with mtco, cyano, trifluoromeHtyl, carbetfaojty. carbomeiho^, 

18 carbopropoxy, acetyl, carbamoyl, carbamoyl subsdmted with and aDtyi of 1 tt) 3 carbon 

19 atoms, acetoxy, carboxy. Iqrdroxy. amino, amino substimted widi an allcyl of 1 to 3 carbon 

20 atoms, alkyl oif 1 to 4 carbon atoms, aUcojty of 1 to 4 carbon atoms, or halo; or (v) ethylene, 

21 unsobstimtBd or substinited with 1 to 2 substioients each selected indq>endenfl 

22 cyano. trifluoromethyl. carbethoxy. carbomethoxy, carbopropoxy, acetyl, carbamoyl, 

23 M*Mnoyl substinited with and alltyl of 1 to 3 carbon atoms, aceto^^ 

24 andno, ammo, substimted wifli an alkyl of 1 to 3 carbon atoms, alkyl of 1 to 4 carbon atoms, 

25 aOooxy of 1 to 4 caibon atoms, or halo; 

26 R« is -CO-, -CH2-, -CHjCO-, or -SOj-: 

2^ ^ » © straight or branched aliyl of 1 to 12 carbon atoms; (ii) qrdic or bictydic aBtyl 

28 of 4 to 12 carbon atoms; («0 pyridyl; (fv) phenyl substituted witii one or more substioients 

29 each selected independentiy of die oflier from nitro. cyano, trifluorometltyl, carbetiioxy, 

30 carbomethoxy, carbopropoxy, acetyl, carbamoyl, acetoxy, carboxy, hydroxy, amino, sttaight, 

31 brandied, igrclic, or biitydic alltyl of 1 to 10 carbon atoms, straight, branched, cyclic, or 

32 bicydic alkoxy of 1 to 10 carbon atoms, CHjR where R is a cycUc or bicyclic alkyl of 1 to 10 

33 carbon atoms, or halo; (v) benqrl substimted witii one to three substiments each sdected 

34 independently from die groq> consisting of nitro, cyano. trifluoromethyl, carbethoxy, 

35 carbomethoxy, carbopropoxy, acetyl, carbamoyl, acetoxy, carboxy, hydroxy, amino, alkyl of 

36 1 to 4 caibon atoms, alkoxy of 1 to 10 carbon atoms, or halo; (W) naphthyl; or (Wi; 

37 bBBzyUay; 
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38 and. 

39 vdieceAhasavalaeofO. 1.2. c»:3; 

1 Claiin2 . TbemeihodofrediidngkvdsofTNFamaiDaiiioial 

2 a dnrinister ing thereto an efEecdve amomit of a cnmprMtiH nf riahw i 

1 ChimS . A itonnaceatical composition conq>rising an amount of a conipo»M«< i^mitf ttin^ 

2 to daimleffiKtivei^ single or nmlt^le dosage to iidubitl^ 

1 Oaiml. The meAod of inhibiting pbosidiodiestetase in a manmidw^ 

2 administering dwreto an efifectiveanioim of a con^oand of 
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